Algebraic techniques are employed to extend time in the complex plane. We then use the framework to examine the fundamental postulates of special relativity. Generalizing the notion of time introduces the reader to a unique perspective on the universality of light speed according to Einstein. In the context of complex time we will describe the mathematical conditions in which light speed universality arises. Using high level terminology we then develop a categorization scheme applicable to physical theories which assume light speed is universal.
Our focus will be restating the postulates of special relativity upon extending time in the complex plane. Any generalizations to the foundations of special relativity will be accompanied by supporting mathematical arguments inspired by the geometry of complex numbers. Using vector notation we will provide more physically meaningful definitions and eliminate much of the abstraction before applying these ideas to time.
When referring to mathematical concepts defined herein, an italicized font will be used to indicate significance beyond the usual interpretation of the word. Continue by defining the time vector t such that
When these vector components satisfy
we will say the time vector t is future oriented. When the vector components of t satisfy
we say t is past oriented. For vector components of t where
we say the vector t is present oriented. If we have time elapse into the future it is sensible to reference the angular component ω of t from the real unit vector e t where
Any point in real time can then be described by scalar multiplication of the unit where we call p the component displacement in the real direction (it should be mentioned for clarity that R represents the set of real numbers and is not intended to imply real time). Let us now introduce the concept of imaginary time by defining the imaginary unit vector e it such that
And so any point in imaginary time can be described in a similar fashion 
where ζ may then represent any point in complex time by vector addition of the real and imaginary unit vectors and their respective scalar multiples p, and q. Now that we have a definition of complex time ζ, we may define real and imaginary operators on ζ. We define the real operator
and the imaginary operator If we choose, we may write the real and imaginary operators in terms of component displacements p, q, and temporal angular component ω. These are
and
respectively. Now, we will need to define what the time interval ∆t shall be represented by. So, let the time interval
as the magnitude of ζ. By this definition ∆t is a strictly positive quantity and that is fine. We have orientation dictated by the temporal angular component ω. For clarity of definition we will continue to use the form
where we are explicitly stating the temporal angular component ω. Degenerate complex time is defined ζ, such that ζ satisfies the equation
In cases where the temporal angular component ω = nπ for integers n, the complex time vector takes the value ∆t · ± e t . In this case, time is said to degenerate such that orientations are either forward or reverse along the real line. For example, the formulation of special relativity which satisfies 
Definition: relatively degenerate case
Complex time is defined to be relatively degenerate for two arbitrary operational Complex time is defined to be relatively non-degenerate for two arbitrary oper-
(Not all operational definitions in non-degenerate complex time are also relatively non-degenerate.)
4 Reviewing the fundamental postulates of special relativity
The theory of special relativity according to Einstein can be deduced from two fundamental physical postulates. As we continue we will use observers O and O , and system of coordinates K and K interchangeably.
Consider now a photon of light traveling either positively or negatively along the x-axis in degenerate complex time. We may define the speed of light
Eq. (20) holds true for all operational definitions in degenerate complex time.
This means universality of the speed of light is completely satisfied in degenerate complex time for all operational definitions and we will show why in §6. Identical logic can be extended to velocity in general (not only to that of light) and so may be applied in a similar fashion to describe the principle of relativity. We will elaborate in the first fundamental postulate in a later section, but for now let the reader be satisfied with the explanation that the first postulate is independent of any operational definition of time.
At the moment, we will continue as planned by showing the second fundamental postulate is not restricted to degenerate complex time and holds true for two arbitrary observers conditional on operational definition.
Space-time intervals in complex time
The Minkowski space-time has square interval of the form [2]
in coordinates x 0 , x 1 , x 2 , x 3 = (t, x, y, z), with metric signature (−, +, +, +).
By our definition the temporal interval is the magnitude of the complex time vector ζ. Therefore the time interval ∆t in terms of the real and imaginary 
We then make such a substitution and have in complex time, space-time interval 
respectively. We will now stipulate these two frames remain in a state of rela- 
Have the observer in frame O measure a light beam traveling along the x-axis in his/her space-time. The square interval of this light beam is measured 
using their respective operational definitions of time. We notice in degenerate complex time it happens to be cos (∆ω) = ±1 for all operational definitions.
It is an immediate consequence of light speed invariance that upon extension of time into the complex plane, inertial frames O and O will not agree on the value of light's speed when operational definitions are relatively non-degenerate. 
But then for an observer O with arbitrary operational definition in non-degenerate complex time, the speed of the same light beam is measured
In the spirit of postulation, let the relativity of real and imaginary temporal components in complex time be raised to the status of postulate. Furthermore, let this principle be invoked on the basis we suppose there exists no preferred direction in complex time. 
